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The presence of a solvent in the reactive medium is of primary importance in the 
obtaining of pure aminobenzothiazoles with a good yield Penance in the 

The amfaothiophenols are largely unstable substances, and readily oxidize into 
disulphides. The solvent considerably reduces the violence of the reaction so thTt wo 
5 molecules o art/,o-aminothiophcnol no longer condense together, there ocluX « 
mstead a milder reaction between the ^/.Aminothiophenol and ie iShiSvS 
the formation of d.sulphides thereby being prevented to a great e«eU ThTsS 
used must possess certain properties; it must be capable of dissolving die sS 
matena s, stable m the presence of H,S which is released during m^reacdo?^! 
10 inert with respect to the starting materials and end product In fdStion, to boiUnt 10 
Lco^fn U ^ be f ^ her ^ ** tem P era ~ re « which the reaction occur The ,S 10 
r ^fn? r C """"J? take P lace at temperatures ranging from 0° to 200° 
ZJLSSJ? fnt ^ between 30 ° C ™ d ™° C HigheF temperatures kre 
recommended (generally m the 80° to 200° C range and preferably 100-^150° C\ 

generally ,n the 0° C. to 80° C. range, are used when the aminothiophenolTtaS 

;f?L 2 f Str °M 8 ^1 add ' aoa sal£ . Particularly in the form of the hydrochloride It 

of SLESf*^ •i th ° USh n0t ^'IW"^ f <* the solvent used not to be £*bfc 

of dissolving a significant proportion of the 2-amfaobenzothiazole product, for examote 

S ^P* 3 ^'^* makes it possible to purify the aminobeSSk by 3 20 

of successive crystallizations fa this solvent The solvents can be selected fWan 

SffiRj? f ^ 0f SU (f0F arvl hydrocarbons^ SjS 

of such hydrocarbons) provided they possess the properties listed above. When the basic 
mgrediems include a phenyhsothiocyanate or a substituted phenyl-isothiocyaSa Ld ^ 

25 1 th: ° phen0l> - ^ are otaa,ed fa y hy^rbon^sdvente, for" 25 

phosphotriamide, dimethylacetamide, or dimethylfoimamide. 

It has thus been possible to obtain, under careful operating conditions with a. 

30 ZZSraST? ^benzothiazoles corresponding to the JcnS ofptoyl. 

*^^MT yl ? ° r ' A<> ~ °rP^-methoxyphenyl-, ort^hydroxyphenyl-, benzoyl' 30 
para-chlorcbenzoyl-, para-methoxy- or orrio-, meto. or p^cetoxybenzwl-, orttov 
u P<tr T me *y lth i°benzoyl- or para-nitrobenzoylisothiocyanate with orthd- 
ammothiophenol, using xylene as a solvent for the reactive medium. In theselawJte 

35 xvlSe £ Sr " f- b0U ^ 14 °°,. C ^ ^obenzcthiazole, which is not sohSe fa 
35 xylene, crysta hzes directly m the reactive medium on cooling. The amincbenzothiazok 
is obtained with a yield of 70% to 80%, the remainder being disdphidl 
amft ,mWV iea f 0 ?niJ CaTTi £ wt k * e absence of a solvent, the benzothiazole yield 
J i ° nly 40 'Lf 5 °. / <" P ro P°ni°n of disulphide being much greareY If 

40 LKK y T ££ 1 1 S m rcquired * ir * recTystallized b a - 

When the amfaobenzothiazole to be prepared includes an R' substitution of the 
ZJS*' \ baSK Starti ¥ material is a substituted aminothiophenol and is an 
extremely unstable compound. These compounds readily oxidize into disulphides, and 
45 £,>£ aC ^ if WWn I free instituted amfaothiol and the isothiocyanate fc very 
45 limited. According to the present invention, it has been found that it is better to start 
with an ammothiophenol salt, and particularly with a hydrochloride, the latter com- 
tZSLF^T** *? f °™*«<* <> f disulphides. The aminothiophenol is no longer 
S^i" ^ reaction in the form of a free base and since the amine function is 
50 552 \z£L?£ QOn reaCtt0 ? can no lm & a akc P Iact ^ this case, the solvent used 
ZLf^f * e V 0 ^ 65 - Lsted abwe - but il must •«» P^y a role fa the reactive 
Kri^.'rM haVC basic characteristics that will trigger the release of the hydro- 

^u-* 1 ? 1 function 1135 reacted with the isothiocyanate, and 

then make the benzothiazole cyclization possible. 

The reaction fa this case may be considered as being as follows: 
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the ^^al^Tla^S^^^ ean ^ used as 
to 3 -™* 1 » s«r?d with »*G2355m! ftffil T"? as ^as whcTtfal 
to start widj aminothiophenol MracSoX' *" ^ * aefore > * » not necessary 
Ine basic solvent sniraM^ * L . . . 




products obtained are soluble fntteSLTL-* 0 ~? In this case Ae 

33- in water, and for iSSS£SSSS?Ji SSSSSSSSs 

cyana? e anTSo^S y wTefa^ 3 proportion of isothio- 

*»W the proporS of ^ts sST^i? "f ^ of • 
moleof dnsocyanate. B snould ** 2 m °les of aminothiophenol for 1 

a rulfr STMSB^tTgga can vary. As 

^S^SS^^S^ ^ *» * -Us obtained 

, Reaction of or^ammoduophS 11 ^ 1 f„ 3 '- k- 
solvent. 0pheno1 mdl 811 wwuiocyanate in the absence of a 

of an iS^^^SSSr 1 - * With 3,1 Molecular quantity 
example 2, and bJSuSa&SSbt Z Sft Sffh 
«mely violent exothehnic SShLS. « P 3 K^« bin * few minutes aTex- 

"-saw bmsSsF?? »^ " * ™ - 



1,345,552 



35 



10 



meihoxy- and p^a-acetoxybcnzoyl-, para-methylthiobenzoyl-, and para-nitrobenzayl- 
isothiocyanace. The corresponding aminobenzothiazoles are obtained. The results are 
recorded in Tabic II with respect to the bcnzothiazole melting point obtained the rc- 
crystallization solvent used, and the yield obtained. It can be seen that when the isa- 
5 .Jiocyanate is the same as in examples 1 to 3, and when a solvent is used, the yield is 
discernibly improved. Among the aminobenzothiazoles obtained, those corresoondine 
to examples 5, 6, 8, 9, 10, 1 1 and 12 are new compounds. P g 

Examples 15 to 23. 

ia . . ^F 10 ?. of ^0-aminothiophenol hydrochloride (substituted or unsubsrituted) 

10 with an isothiocyanate in the presence of an extremely polar basic solvent. 

One to two moles of 2-or//w-ammothiophenol hydrochloride are dissolved in one 
Utre of a basic solvent such as hexamcthylphosphotriamide, dimethylacetamide* or 
dmiethylformamide. To this solution is carefully added a solution of 1 to 3 moles 

?L IS p -f atC m one Utpe of Ae same soIvent * The solution is maintained at 40°— 
15 50 C until the gaseous emission ends. The reactive solution is poured into a volume 15 
of water equal to ten times that of the organic solution. The benzothiazole precipitates 
It is dried and recrystallized in a suitable solvent 

The results are recorded in Table III. From this table, it can be seen that the 
results are practically identical to those obtained in die examples 4 to 14, the starting 
20 material being either 2-jrfAo-aminothiophenol or its hydrochloride, but if a substituted 20 
prf//*-ammotruophenol is used, satisfactory results are obtained only if the correspond- 
ing hydrochloride is used. It is impossible to use a substituted wffo-aminomiophenol 
because of its instability, which leads to the formation of disulphides. 

Example 24. 

25 In a three-litre flask is placed 1 mole of tfrrfo-ammcdiiophenol in one litre of 25 

xylene; this mixture is brought to reflux until it is completely dissolved. To this 
solution is gradually added a solution oftf mole of para-merhyiduophenyl-isothiocyanate 
in one litre of xylene. Reflux is maintained until the H 2 S gaseous emission has ended, 
lc. for about 60 minutes. The reactive mixture is allowed to cooL 2-(p-methylthio- 

30 phenyl-amino) benzothiazole crystallizes in the xylene. It is dried and recrystallized 30 
from benzene. Benzothiazole yield : 90%. Melting point: 170° C. 

Example 25. 

With me same procedure as in example 24, using the arr^ammothiophencl dis- 
solved in one litre of xylene and 1 mole of e-naphthyl isothiocyanate dissolved in one 
litre of xylene, after a 60-minute reaction, an 85% yield of 2-(^naphmylamino)benzo- 35 
tru^zcOe is obtained which, after recrystallization in benzene, has a melting point of 

Example 26. 

An u Y itJ ? ^ samc P rocedure as in example 24, using 2 moles of orr Aa-aminothic*- 

40 phenol dissolved in one litre of xylene, and 1 mole of p-(bis-isothiocyanato)-benzene 40 
dissolved in one litre of xylene, maintained under reflux for approximately one hour, 
a yield of 82% of p-(bis-2-aminobenzothiazolylamino) benzene is obtained which, 
after recrystallization in ethyl acetate and ethanol, has a melting point of 292° C 
Examples 24 to 26 are summarised in Table IV. 
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WHAT WE CLAIM IS : — ' 
1. A process for preparing 2-aminobenzothiazoles having the general formula: 




"*?" ch * a hy^ogen or one or more substituents and in which R is an aryl, aralkyl, 
aroyl or alkaryl group, by the reaction between an isothiocyanate R— N=C=S or di 
isoduccyanate S=C=N-R"-N=C=S, in which R is as denned above and R" fa 
a divalent group corresponding to R but with one fewer hydrogen atom, and a 2- 
aminodnophenol having the formula: ' 



where R is as defined above, or an acid addition salt thereof, in a non-acidic solvent 
which is inert to the products and starting materials and to H 2 S, which is capable of 
dissolving the starting materials, and which has a boiling point higher dian the tannera- 
ture at which the reaction occurs. 

2. A process according to claim 1, wherein the solvent is an aryl hydrocarbon, a 
mixture of such hydrocarbons, or an amide. wu, a 

3. A process according to claim 1, wherein the hydrochloride of the 2-amino- 
thiophenod is used. 

4. A process according to claim 1, wherein when a salt of a 2-ammothiophenol is 
used, the solvent is basic and polar. 

5. A process according to claim 1, wherein the solvent is selected from solvents 
soluble. substituted 2-ammobenzothiazole product is insoluble or wily slightly 

6. A process according to claim 2, wherein the 2-ammothiophenol is m the free state 
and the operation is carried out at a temperature of between 80° C and 200° C. 

7. A process according to claim 1 wherein a strong acid addition salt of the 2- 
ammothiophenol is used and the reaction is carried out at a temperature of between 
0^ C. and 80° C. 

8. A 2-aminobenzothiazole substituted at the amino group by a haiogenophenyl 
radicaL 

9. A 2-aminobenzothiazole substituted at the amino group by an alkoxyphenvl or 
an alkoxybenzoyl radicaL 

radicaL A 2 " aminoben20tJlia2ole substituted at the amino group by a halogenobenzoyl 
radical 1 A 2 " aminc * en20tniazole substituted at die amino group by an acetoxybenzoyi 

u 12 ,' A 2-aminobenzcthiazole substituted at the amino group by an alkylthio- 
benzoyl radical. 

13. A 2-aminobenzothiazole substituted at die amino group by a nitrobenzoyi 
radical. 

14. A 2-aminobenzothiazole substituted at the amino group and on die benzene 
ring, wherein the amino group substituent is a phenyl radical and the benzene ring 
substituent is a halogen. * 

15. A 2-arainobenzothiazole substituted at the amino group and on the benzene 
ring, wherein the amino group substituent is a benzoyl radical and the benzene 
ring substituent is a halogen. 

'16. A 2-aminobenzothiazole substituted at the amino group and c*n the benzene 
ring, wherein the amino group substituent is a chlorobenzoyl radical and the benzene 
ring substituent is a halogen. 

17. A 2-aminobenzothiazole substituted at the amino group by a methylthiophenyi 
group. 

18. A 2-aminobenzothiazole substituted at the amino group by a naphthyl group. 

19. A 2-aminobenzothiazole substituted at the amino group by a benzothiazolyl- 
aminophenyl group. 

20. A process according to claim 4 wherein the solvent is hexamethyl phosphotri- 
amide, dimethylacetaraide, or dimethylformamide. 



21. Substituted 2-ammobenzmhfo™i 
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reier^ce do Examples 5, 6, 8, 9, 10, 11 "andU 35 nerem described with 

hcx^n d^TSh f Stl,r£p^ ^^^o^azolcs substantia!* as 

WITHERS & ROGERS, 
Chartered Patent Agents, 
148—150, Holbora, London, EC1N 2NT 
Agents for the Applicant. 

which copies nay be obtained? ' 1AY ' ^ 



